A six-year-old castrated male Maltese dog presented to a private animal clinic with a mass on the dog's lower lip without any other clinical signs. The mass (3 × 2 × 2 cm) was whitish and grossly well circumscribed, and a histopathological examination revealed that the mass was composed of normal cartilage tissue surrounded by fibrous connective tissues. Based on the gross findings, histopathology and anatomical location of the mass, the first diagnosis of a cartilaginous choristoma in a dog was made.
A choristoma is an ectopic normal tissue considered to be a tumor-like lesion [6] . A cartilaginous choristoma is defined as normal cartilage tissue located in an abnormal site [5] . In human medicine, cartilaginous choristomas are usually found in the head and neck regions, and they are rarely found in the oral cavity [5, 9] . Oral cartilaginous choristomas preferentially arise on the ventral surface of the tongue [3, 5, 13] . There have been only a few reports describing choristomas in veterinary medicine, such as a perineal choristoma composed of bone and adipose tissue in two calves [4] and an ocular choristoma containing ectopic hair follicles in a horse [8] , and a case concerning a cartilaginous choristoma in any site has not yet been reported except for only one case that described a porcine cartilaginous choristoma in the liver [20] . Some authors have hypothesized that the pathogenesis of choristomas is related to developmental disorders, but a definite mechanism remains unclear [3, 19] .
Here, we report a case of a cartilaginous choristoma that arose on the lower lip of a dog. A six-year-old castrated male Maltese dog presented to a private animal clinic with a firm protruding mass (3 × 2 × 2 cm) with ulceration on the dog's lower lip. The mass did not cause any clinical problem, and no clinical abnormality was noted during the routine physical examination and history taking. The whole mass was excised surgically, which revealed a clearly defined white firm nodule on cross section. For the histopathological analysis, the mass was immediately fixed in 10% neutral phosphate-buffered formalin, processed in a routine manner, embedded in paraffin wax, and then stained with hematoxylin and eosin (H&E). Microscopically, there was a well-circumscribed expansile nodule (Fig. 1A ) that consisted of normal cartilaginous tissue and contained chondrocytes and circumferential hyaline matrix surrounded by thin fibrous connective tissue in the submucosa (Fig. 1B) . No other microscopic abnormality was noted other than focal mucosal ulceration with the infiltration of mild to moderate numbers of neutrophils. A diagnosis of cartilaginous choristoma was made based on the gross findings, histopathology and anatomical location.
Originally, Albrecht pathologically defined choristoma as a benign tumor-like lesion composed of histologically normal cells or tissue arising at an abnormal site [2] . A choristoma is distinct from a hamartoma, which is also known as tumor-like lesion composed of a disordered overgrowth of mature epithelial or mesenchymal cells in its normal anatomic location (e.g., a follicular hamartoma in the dermis or a vascular hamartoma in the subcutis) [3] . In the present case, we identified a benign cartilaginous mass on the lip that seemed to be an extraskeletal chondroma, and some authors actually designate a cartilaginous choristoma as a soft-tissue chondroma in human medicine [9, 15] . However, the pathologic term of chondroma is not appropriate in this case because the term is generally used to indicate a benign cartilaginous tumor arising in the periosteum or a joint in veterinary medicine [17] , and the term's use is still controversial.
In human medical literature, oral choristoma is classified as a cartilaginous, osseous, gastric/respiratory mucosal, glial, lingual thyroid, salivary gland or sebaceous gland choristoma, and each type of oral choristoma may have a somewhat different pathogenesis [3] . There are two different theories that interpret the pathogenesis of oral cartilaginous choristoma: embryonal theory [11, 12] and metaplastic theory [18, 22] . According to embryonal theory, an ectopic cartilage mass is derived from fetal cartilaginous remnants. During the embryonic development, the first and second branchial arches contribute to the formation of the cranial two-thirds of the tongue, and the rest of the tongue is developed from the third and fourth arches. In this process, misplaced cartilaginous elements from any parts of the arches to the tongue-forming parts give rise to the development of a cartilaginous choristoma on the tongue [11] . On the other hand, authors who support metaplastic theory believed that tumor-like cartilage tissue doi: 10.1292/jvms. in aberrant sites is due to stimulation, such as trauma, irritation or chronic inflammation, to pluripotent or multipotent mesenchymal cells [18] . Although evidence to sustain each theory has been also reported, cartilaginous choristomas are poorly understood in human and veterinary medicine. In this case, the dog did not have any clinical history and microscopic findings associated with chronic oral lesion, so we supposed that cartilaginous choristoma in the present report may be related to developmental disorder.
As expected from histopathology, a surgical excision that includes a wide range of surrounding normal tissue is curative, and recurrence after proper resection has not been reported in most human cases [5, 9, 14, 16] . However, differential diagnosis between a cartilaginous choristoma at the premature or immature stage and a well-differentiated extraskeletal chondrosarcoma should be considered [1, 21] . Unlike a malignant cartilage tumor, there are usually no cellular atypia, abnormal mitoses, increased nuclear/ cytoplasmic ratio and invasion to normal tissue in cartilaginous choristomas [9, 14, 16] , as shown in this case. Meanwhile, it is also required to differentiate cartilaginous choristoma from pleomorphic adenoma, called as benign mixed tumor, derived from minor salivary gland of the lips [7, 10] . Pleomorphic adenoma is likely to show epithelial aggregates in the lesion, but our histopathologic examination did not find any epithelial cells in the lesion.
In summary, this is the first report of a cartilaginous choristoma in a dog, and the cartilaginous choristoma was located on the lip, which is an extremely rare site for this type of choristoma to occur. Based on the histopathological examination, which showed a well-circumscribed cartilage mass without any malignant features, we made a diagnosis of cartilaginous choristoma. For veterinarians, cartilaginous choristoma should be included in the differential diagnosis in cases of a slow-growing, asymptomatic mass arising on the lip or in the oral cavity.
